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Introduction

With regard to their life-histories, it is meaningful to recognise two types

amongst British dragonflies: spring and summer species. Spring species, typified

by Anax imperator Leach and Pyrrhosoma nymphula (Sulzer), have been defined

as those possessing a diapause in the final larval instar; completion of this dia-

pause in autumn results in a synchronised emergence early the following year.

Although summer species may have a diapause stage in the life-history, it is by

definition absent from the final larval instar (Corbet 1954). It has been sug-

gested (Corbet 1952) that in summer species the final larval instar is entered

shortly before emergence and that, since growth is not interrupted at this stage,

emergence is temporally dispersed. The peak of emergence may therefore occur in

the middle of the emergence period instead of at the beginning, as is the case

in spring species.

An implication of a normally distributed emergence curve is the demand it

imposes upon adult longevity. In summer species it is doubtful whether the

reproductive potentialities of a population could be realised adequately unless the

average expectation of life exceeded half the flying season. Thus, summer species

might be expected to live longer than spring species.

In the present paper the life-histories of two, univoltine summer species are

described with the view of testing these hypotheses.
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Lestes sponsa (Hansemann)

L. sponsa is a locally common inhabitant of acid, moorland pools in the

British Isles; it is found throughout north and central Europe, and extends to

north Asia, Mongolia and Japan (Longfield 1949). The flying season extends

from late June until early September. A resident population at the Fish Pond,

Wokefield Common, Berkshire (Nat. grid ref. 41/653662) provided the material

for this study. This habitat is described in detail elsewhere (Corbet 1956c).

There appears to be no previous work concerning the life-history of this species,

although an indication of what to expect is provided by the work of Pierre

(1904) on Lestes viridis Van der Lind, and of Wesenberg-Lund (1913) on

L. dryas (Kirby): in Europe both these species are univoltine and overwinter in

the egg. The life-history of L. sponsa (fig. 1) has been found to be similar. An
obligate diapause is developed in the egg and consequently synchronised hatching

occurs in spring (Corbet 1956b).

OVIPOSITION WINTER PASSED

DIAPAUSE EGG

PERIOD OF LARVAL

DEVELOPMENT

FLYING

SEASON

ADULTS LAY

DIAPAUSE EGGS

Fig. 1. L. sponsa. Diagram of life-history. Larval growth rate during April, May and June

is expressed by length-means of five samples taken in 1953.

Larval growth

Larval samples were collected with a hand-net at approximately fortnightly

intervals from April to June, 1953. They were always taken from the same region

of the pond: this comprised the south-western mat of Hypericum elode s L. and the

adjacent patch of Myriophyllum altemiflorum D.C. The dredged material was

washed in a white enamel tray and the larvae removed for measurement. Larval

length, which was determined with callipers and a millimetre scale, represented

the distance (to the nearest whole millimetre) between the anterior extremity of

the head (excluding the antennae) and the posterior margin of abdominal seg-

ment 10. The caudal lamellae were omitted, since they are often missing or

present in a partially regenerated condition. Identification of larvae rested upon

the knowledge that L. sponsa was the only species of the genus found in the Fish

Pond. In the case of final instar larvae, this identification could be checked by

inspection of morphological characters (MacNeill 1951). Larvae were not

returned to the pond after inspection.
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Table 1. L. sponsa. Population parameters calculated from larval samples (x — larval

length in millimetres)
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que, dark-brown colour of benthic mud-dwellers (e.g. Pyrrhosoma, Libellula,

Orthetrum).

The final larval instar is entered shortly before emergence. Final instar larvae

first appeared in samples on 17 June, when they comprised 26% of the sample;

by 26 June this proportion had risen to 88%. It thus appears that the final instar

lasts considerably less than 30 days at June temperatures. On 17 June no final

instar larvae showed external signs of impending metamorphosis, but on 26 June

32 (82%) of the 39 final instar larvae had swollen wing-sheaths, and in 9 of

these the tissues of the adult labium were lying within the larval postmentum.

There is no sign of delayed development in the final instar, and therefore

emergence may be expected to show a temporal variation rather wider than that

exhibited by the larval sample of 17 June.

Emergence and longevity

It is not practicable to study the form of the emergence curve in L. sponsa by

making daily collections of exuviae. Although exuviae are large and easily identi-

fied, the littoral vegetation used for emergence is so dense in mid-summer that

they are very difficult to find. For this reason, the emergence curve is best studied

by recording the return of mature adults to water. The validity of such an ap-

proach has already been demonstrated for P. nymphula by using capture-recapture

methods (Corbet 1952). The only time available for a similar study to be made

for L. sponsa was during the first 19 days of the flying season in 1952, but the

results are sufficiently informative to merit presentation.

In 1952, from 1 May to 17 July, the Fish Pond was inspected carefully every

day. Furthermore, upon each fine day, about 6 hrs. were spent at the pond col-

lecting adults of Coenagriidae to obtain population estimates. Therefore records of

first emergence and mature adult flight may be considered fairly reliable.

Emergence was first observed on 11 June. The first mature adult, a male, was

first seen at the pond on 27 June, implying a maturation period of about 16 days.

This is comparable with the value of 15 days recorded for P. nymphula in the

same habitat in 1951 (Corbet 1952).

Adults of L. sponsa have habits different from those of P. nymphula. Instead

of settling near the shore on trees and bushes, they inhabit the restricted region of

marginal Juncus and Eleocharis. At the Fish Pond, this represents a narrow strip,

from 1—2 yds. wide, within easy access of the shore. Upon arrival, mature males

settle upon a plant stem in this zone, and make occasional sallies at passing

dragonflies. It is therefore possible to maintain close observation upon a po-

pulation of mature adults.

From 27 June to 2 July, a succession of 6 fine days, mature adults were col-

lected and marked. They were released within 10 minutes of capture from a

constant position on the shore. Collecting was discontinued only when daily

flight ceased at about 1800 B.S.T. Therefore the size of daily collections is an

indication of the number of adults present. On 28 June, for example, the 5

marked insects remained at the pond the whole day, and no more arrivals could

be detected.
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JUNE JU LY

JUNE JULY

Fig. 3. L. sponsa. Trellis diagrams showing recapture data for mature males for the first ten

days of the flying season in 1952. Figures in the central squares of the upper diagram are

the observed recapture frequencies; in the lower diagram these figures represent the cal-

culated relative recapture frequencies, obtained by reducing captures and releases to a com-

mon base of 100. Dots in a date column indicate that no sample was taken due to bad

weather.
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Since the two sexes show differential activity, and since females are seldom

caught near water, recapture data recorded in fig. 3 apply only to mature males.

In fig. 3 the upper diagram contains the observed recapture frequencies, and the

lower diagram the calculated relative recapture frequencies, obtained by reducing

captures and releases to a common base of 100.

It is clear from the results that males arrived at the pond gradually at the

beginning of the flying season. If the relative recapture frequencies in fig. 3 are

compared with the corresponding values for P. nymphula for the first 10 days of

the flying season in 1951 (Corbet 1952, p. 211), the contrast is marked. In

P. nymphula the first 15 values averaged about 22, whereas in L. sponsa they

averaged about 513. In P. nymphula these frequencies were small initially (in-

dicating dilution of marked insects in a large population), but rose regularly as the

flying season progressed. This situation was reversed in L. sponsa, showing that

the population was originally small and was augmented gradually by small influxes

of adults.

More extensive records are needed before firm conclusions can be drawn for

L. sponsa, but results indicate plainly that the peak of the emergence curve did

not occur within the first 10 days of emergence in 1952, a period within which

more than 88% of the annual population of A. imperator emerged (Corbet,

1956c), and probably a comparable proportion of P. nymphula. Thus it is reason-

able to assume provisionally that the emergence curve of L. sponsa resembles the

theoretical type postulated for summer species.

Data concerning longevity are not available for L. sponsa, but it is interesting

to note that a male, first released on 1 July, was recaptured when a visit was made

to the Fish Pond on 22 August, 1952. This insect had survived for at least 53

days after having completed the maturation period. Assuming it to have died

on 22 August, it provides a value of 69 days for the maximum life-span. This

greatly exceeds the comparable value of 46 days obtained for P. nymphula in

1951.

Sympetrum striolatum (Charpentier)

S. striolatum is distributed widely throughout the British Isles, but does not

appear to breed north of Durham and Lancashire. In Europe, it is principally a

Mediterranean species, extending north to southern Norway and Sweden, and

east as far as Kashmir (Longfield 1949). The flying season, from late June

until late October, is the longest of any British dragonfly. 5". striolatum is typically

an inhabitant of small ponds liable to dry up in late summer.

Identification of the British species of the genus Sympetrum is very difficult

in the larval stages. All species have been reared from egg to adult and the larval

stages described (Gardner 1950a, b, 1951a, b; Gardner & MacNeill 1952;

Corbet 1951), but diagnostic criteria for their separation in early instars are

still wanting. Thus, field identifications must rely to some extent on circumstantial

evidence derived from a knowledge of adult occurrence, or the emergence in

captivity of members of the population studied.

The oviposition period (see fig. 4) may extend from late June to late October:
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Fig. 4. S. striolatum. Diagram of life-history. Larval growth rate is expressed by length-

means of samples taken in 1952 and 1953- Most of the larval growth is completed in May.

The fall in mean length in June is probably caused by emergence.

on 17 October, 1948 several females were seen ovipositing in a Berkshire pond.

Gardner (1950b) found that eggs laid on 22 September and kept at an

average temperature of 24° C began hatching after 22 days. Eggs laid by captive

females from the Fish Pond on 8 August, 1949 began hatching after 9 days when

kept at 25—30° C. A batch from a similar source laid on 4 September, 1949,

which experienced temperatures of 20—25° C, began to hatch after 20 days.

There seems little doubt that, in nature, eggs normally develop without diapause,

hatching in from 3 to 4 weeks. Oviposition is exophytic, and newly-laid eggs

sink to the bottom; thus they undergo development in the region of lowest

temperature and light intensity. This circumstance may have an important bearing

on the rate of egg development.

Larval growth

The larval population selected for study existed in a small, marginal pool, sub-

sidiary to Hatchet Pond, near Beaulieu, Hampshire (Nat. grid ref. 41/367015).

This pool was about 20 ft. in diameter and varied in depth from about 1 foot in

summer to 3 ft. in winter, at which time it was joined by a narrow isthmus to

the main body of Hatchet Pond. The habitat was chosen on account of the strong

field evidence that S. striolatum was the only species of the genus to occur there

(Fraser, 1952), and also on account of the high larval density. This identifi-

cation was confirmed by obtaining adults solely of this species from 36 larvae

collected in 1953.

Larval development was studied by analyses of samples taken from October,

1952 to October, 1953. These were taken at intervals of approximately a month,

except in May, 1953, when two samples were taken. Methods for collecting and
measuring larvae were the same as those described for L. sponsa. Larvae were kept

in order to determine the instar composition of samples.

Length-frequency histograms of larval samples are shown in fig. 5 and the



224 Tijdschrift voor Entomologie, deel 99, afl. 4, 1956

relevant population parameters in table 2. It is clear that the species is univoltine

and that, with the exception of 4 September, 1953, samples contain only one

age-group. It is therefore possible, at least until early June, to calculate the average

larval growth rate by comparison of successive sample means. The growth rate

derived in this way is shown in the context of the life-history in fig. 4. The
apparent negative growth rate between 4 and 28 June is attributed to emergence

Table 2. S. striolatum. Population parameters calculated from larval samples (x

length in millimetres)

larval
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Fig. 5. 5. striolatum. Length-frequency histograms of larval samples taken in 1952 and

1953. Abscissa : larval length in mm. Ordinate: frequency, in units of 5.
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Table 3. S. striolatum. Seasonal incidence of final instar larvae, metamorphosis and emergence.

Date of samp-
le (1953)



P. S. Corbet : Lestes sponsa and Sympeirum striolatum

Table 4. S. striolatum. Instar composition of larval samples.
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delay of metamorphosis in May and June, 1953 was caused by the unusually in-

clement weather which prevailed at that time, or whether it can be regarded as a

feature normal to British populations of S. striolatum. The answer to this question

must await further study.
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Summary

1. The life-histories of Lestes sponsa (Hansemann) and Sympetrum striolatum

(Charp.) have been determined from observations made on populations existing

in Berkshire and Hampshire in 1952 and 1953.

2. L. sponsa is univoltine. Oviposition extends from July to September. The

winter is spent in the egg, in which an obligate diapause is developed, and syn-

chronised hatching occurs in April. Larval development is completed in 2—

3

months, between April and July. The final larval instar is entered less than 30

days before emergence, and metamorphosis follows ecdysis without delay. Analyses

of recapture data indicate that the emergence curve has a centrally disposed peak.

3. 5". striolatum is univoltine. Oviposition extends from late June until late

October. The eggs hatch in 3—4 weeks, and larvae overwinter in instars 2—6,

most doing so in instars 4 and 5. Larval growth is exceptionally rapid from April

onwards, and the final instar is entered about a month or less before emergence,

which begins in June. There is evidence that most emergence occurs at the be-

ginning of the emergence period. It is suggested that this may be brought about

by larvae accumulating in the final instar until environmental temperatures rise

high enough to permit metamorphosis.

References

Corbet, P. S. (1951). The development of the labium of Sympetrum striolatu7>i (Charp.)

(Odon., Libellulidae). Ent. Mon. Mag. 87, 289—96.
Corbet, P. S. (1952). An adult population study of Pyrrhosoma nymphula (Sulzer): Odo-

nata: Coenagrionidae). J. Anim. Ecol. 21, 206—22.

Corbet, P. S. (1954). Seasonal regulation in British dragonflies. Nature, Lond. 174, 655.

Corbet, P. S. (1956a). Environmental factors influencing the induction and termination of

diapause in the Emperor Dragonfly, Anax imperator Leach (Odonata: Aeshnidae).

J. Exp. Biol. 33, 1—14.
Corbet, P. S. (1956b). The influence of temperature on diapause development in the

dragonfly, Lestes sponsa (Hansemann) (Odonata: Lestidae). Proc. R. ent. Soc.

Lond. (A) 31, 45—48.
Corbet, P. S. (1956c). The life-history of the Emperor Dragonfly, Anax imperator Leach

(Odonata: Aeshnidae). J. Anim. Ecol. (in press).

Fraser, F. C. (1952). Personal communication.

Gardner, A. E. ( 1950a). The life-history of Sympetrum sanguine urn Muller (Odonata).

Ent. Gaz. 1, 21—6.



P. S. Corbet : Lestes spon sa and Sympetrum strìolatum 229

Gardner, A. E. (1950b). The life-history of Sympetrum s. strìolatum (Charpentier)

(Odonata). Ent. Gaz. 1, 53—60.

Gardner, A. E. (1951a). The life-history of Sympetrum danae (Sulzer) = S. scoticum

(Donovan) (Odonata). Ent. Gaz. 2, 109—27.

Gardner, A. E. (195 lb). The life-history of Sympetrum fonscolombìì Selys. (Odonata —
Libellulidae). Ent. Gaz. 2, 56—66.

Gardner, A. E. & MacNeill, N. (1952). Separation of Sympetrum strìolatum (Charp.)

and 5. sanguineum (Muller) (Odonata - Libellulidae). Ent. Gaz. 3, 167—9-

Longfield, C, (1949). The dragonflies of the British Isles. London. Second edition.

Macan, T T. (1949). Survey of a moorland fishpond. J. Anim. Ecol. 18, 160—86.

MacNeill, N. (1951). Separation characters for nymphs of Lestes dryas Kirby and L. sponsa

(Hansemann) (Odonata: Lestidae). Entomologist 84, 40—2.

Moore, N. W. (1952). On the length of life of adult dragonflies (Odonata —Anisoptera)

in the field. Proc. Bristol Nat. Soc. 28, 267—72.

Pierre, AßBe (1904). L'édosion des oeufs du Lestes viridis Van der Lind. Ann. Soc. Ent.

France 73, 477—84.
Wesenberg-Lund, C. (1913). Odonaten Studien. Int. Rev. Hydrobiol. 6, 155—228, 373—

422.


